Graphs have always been an important fundamental data structure in computer science. Graphs are also ubiquitous in daily life appearing throughout nature, science, economics, government, and our social structures. As our ability to store larger and larger graphs increases, so do the fundamental data management challenges in graph management. In this thematic special issue, we collect together six regular VLDB Journal papers that consider different classical data management issues related to graphs.
In graph theory, cliques (complete subgraphs) have been studied for decades and are known to have important applications in bioinformatics and network science. In data management, an important challenge is to be able to maintain the set of all maximal cliques over a dynamic graph, even when the graph may have many millions of edges (and potentially hundreds of billions of cliques). Das et al. tackle this important problem by considering how to quantify the magnitude of the change to the set of maximal cliques caused by edge changes. They also present an efficient algorithm for maintaining the maximal cliques in a graph as edges change. Importantly, this work includes experiments over many massive, real-world graphs.
In structural graph clustering, vertices of a graph are grouped into the same cluster if they are similar enough (where similarity is based on the adjacent vertices). Wen et al. consider the problem of efficiently finding clusters along with hubs and outliers. They use a novel index (and propose an I/O aware version of this index) for efficiently computing a clustering. Data management issues are at the fore in this work, and the experiments show how this approach can scale over real graphs with over a billion edges.
Graph clustering and many other applications important in data management, such as entity resolution, make use of measures for quantifying the similarity of nodes in a graph. SimRank is a popular measure for this [2] . We conclude this issue with two papers on SimRank. The first notes that singlepair SimRank solutions (meaning algorithms for computing the SimRank of a pair of nodes) are either static or inefficient in handling dynamic graphs. Wang et al. propose three algorithms to query pairwise SimRank over static and dynamic graphs by using different sampling strategies.
The second, by Yu et al., proposes a new measure SimRank* to address a shortcoming of the original SimRank which only considers paths of equal length from a common "center" node. Yu et al. propose a generalized SimRank* with a richer semantics and memory-efficient algorithms for computing SimRank* that also scales to massive graphs with over a billion edges.
